What's Lurking Under the Bed? Persistence and Predominance of Particular Clostridium difficile Strains in a Hospital and the Potential Role of Environmental Contamination
Lynne V. McFarland, PhD In all cases of infectious disease, determining the method of transmission of the pathogenic agent is paramount for understanding the disease and suggesting appropriate infection control measures. However, the routes of transmission often are difficult to elucidate and document definitively. When I began research on Clostridium difficile in 1985, the method of transmission was not completely understood and the risk factors had just begun to be defined. My first study was about the transmission of and risk factors for nosocomial C. difficile on one ward at Harborview Medical Center in Seattle, Washington, during a period of 11 months. 1 It was a unique study in that, as an unpaid graduate student with no life, I could spend 20 hours a day on the ward tracking patients, doing daily environmental swabs, obtaining specimens for culture from patients and hospital personnel, observing behavior, and running down to the laboratory to prepare the cultures. Because of the daily cultures and persistent patient tracking, solid evidence was collected documenting that C. difficile was passed from roommate to roommate, via hospital personnel by hand carriage, and through contaminated environmental vehicles. Serotyping the C. difficile strains further unraveled the complexity of the multiple routes of transmission. One C. difficile strain, isolated from an index patient admitted with a positive C. difficile culture, was found to have contaminated a portable commode chair. This commode chair was responsible for secondary spread to eight other patients on the ward within the span of 1 week. Since that study, numerous other nosocomial outbreaks have been documented and the role of environmental contamination has been verified. 24 Significant strides have been made in this area, but C. difficile disease remains a significant problem for hospitalized adults, 5,6 for pediatric patients, 7 and, less commonly, in community-acquired cases. 8 -9 This issue of Infection Control and Hospital Epidemiology contains two articles on the nosocomial presence of C. difficile. 10 - 11 Pulvirenti et al. present a study of patients admitted to one of two hospitals in Illinois and describe the prevalence of C. difficile strains (as defined by DNA restriction patterns) from patients infected with human immunodeficiency virus (HIV) and environmental sites. 10 What is interesting about these two hospitals is that although they are both located in Chicago and they both studied only HIV-infected patients using identical culturing methods for C. difficile, they had different rates of patients infected with C. difficile (27% vs 4%) and environmental sites positive for C. difficile (14.7% vs 2.9%). The authors suggest that the higher prevalence at Cook County Hospital may have been due to a greater prevalence of patients with risk factors for C. difficile or an increase in numbers as a result of a nosocomial outbreak. The authors tend to downplay the role of environmental contamination in the dissemination of C. difficile. A fault in their reasoning is that in their study, environmental cultures were taken only once a month, and during the time of the outbreak, there was a 2-month window when environmental cultures were not taken (February 22 to April 23, 1996). Because the index case became positive on March 13, 1996, environmental sites could have harbored the outbreak strain CD1A for 3 weeks before the index patient was detected. It is impossible to determine the role of environmental contamination in the secondary spread to other cases, as no environmental cultures were taken for approximately 6 weeks INFECTION CONTROL AND HOSPITAL EPIDEMIOLOGY November 2002 after the index case was detected. The message here is that without more frequent sampling of the environment, it is impossible to determine which came first, the infected patient or the contaminated environment. It is always a full moon when you look up at the sky only once a month.
If their data are viewed from a different perspective, the frequency of C. difficile isolation actually points to the important role of environmental contamination. Cook County Hospital, which had the higher rate of C. difficile-positive patients (27%) and environmental sites (14.7%), also had a greater degree of shared rooms and communal areas (bathrooms, sinks, and lounge areas) and higher numbers of hospital transfers. All of these lend themselves to easier transmission via contaminated environmental sites. Patients and hospital personnel may act as a movable feast for the transmission of nosocomial C. difficile. w The authors point out that nosocomial outbreaks of C. difficile start with an infected index patient, but downplay the important role that environmental contamination has in the secondary spread of C. difficile in hospitals. This ignores the role that environmental disinfection practices have in controlling nosocomial outbreaks of C. difficile. 12 ' 13 In the other article, Mekonen et al. found that the same restriction endonuclease analysis (REA) group K was the most predominate C. difficile strain in two Chicago hospitals, although there were no shared patients or personnel. 11 The authors speculate that there may be regional strains of C. difficile that tend to have mild genetic drift once they become established in one hospital. Because one of the hospitals (Cook County Hospital) was the same for both studies, it is reasonable to try to compare the results of these two studies. Is C. difficile type CD1A from one study 10 the same C. difficile REA group K in the other study? 11 However, the C. difficile strains were determined using different typing methods, so the results are not comparable. This raises another issue about the value of having numerous strain typing methods for each study of C. difficile disease. What is needed is a Rosetta stone for the dif-ferent strain typing procedures so that we can compare the results of different studies on C. difficile.
Although research on nosocomial C. difficile has come far since the late 1970s, C. difficile lives up to its name by continuing to be one of the most difficult clostridial infections in our hospitals.
